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3 #-§-71 f-sq- -f-iis] A>^.gio] ^2.51 ^^ofl 43. Ai^^ ^ 

«*1S*1?>3 *>°ls* -B-W #±xm %± vasLt] ^-4^4^ 313 

*h<h 31*1^1, D)i2.ei sitei^E] ^-a*H *i s^ife 

-8-#*H ^^€4. aft; #7l tflael ^es-e^ #7l «V£^)1 nflHsl^sis. #^*Hr 

^i5>ji, #7] -*7l *1<£ #^ 

2 3 
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{Semiconductor memory device and memory controller having programmable delayed 
buffers} 

£ 3-& <a^ Al ^]ofl 4= Dflae] Aj^aj^- q-Ef^^ 
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<a> £ &5L$\ **1 ^ °1» *fl-g-*Rr ^^ofl 3Jo.il., s.*] 

« Sol 4. 

<9> cflJf£-<i] nil 2.2} -M^l^ ^^711 21 t^l #*1» ■gisM ^-g^S.^., Z}- nfl 

i-fKskew)^ ^o.^. A nllS-e) j-^aItJ-.^- cfet}. o]^^r 
ifl-^- s| tfl l-^-7>^ ^r^Hr-I- -frS. c)He1 %>(Valid data window)!- 
?lal, ^^A]^>(Setup time)3f -fi-*H#(hold time)! 37fl ^M^lt).. 
<io> nj-e).^ Aj. 7 i fl*H f^ 3 ! "112.3 ^ 

(Phase Locked Loop; PLL) SEtt *1<3 -§-71 -?-5.(delay Locked Loop; DLL)» t^I^- 

4. olS-8- ^2-51 371-1- &7}*]*m. 

<n> stt ^lS =S4^(process), ££.3] °J^!- ^ 't- 0 - 13 ! °I^*M^ Jl 

43*1 PLL H^r DLL21 ^3lfe nflfiel 7|t1 <Hel-B--|- #7M^l4. 

<i2> £ i^. cK^flfil nfls.^ ^l7> Wr7ll4\ ^l-E-el £.-&*MI 5fl°W. A -2-1- 

«>14. £ 2^ zl" SEfe A £^ ^1^^^ ^o]s. ifr-fl*}^ i 
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<13> £ i-g- nflaej SEfe)(ioo)i S]«H 4o]s\±r tH^flsl 2.# 

-i-(100, 130 ^ 150)S. ^#3^ ")]2.e1 Al^6fl6)i 540^, # 7 1 z]-z}-2] D)]s.^2.-i-(ioo, 
130 SE^ 150)3)- #7] Wise) SSI-el (100)^121 #3:°] ^s-]#-8: #7l oflSLBl 
(100, 130 SE^- 150)2] ^^ofl tthef tj-e.cf. 

<i4> oflS'fl, #?1 ifla.e|s.*(llO)4 #71 fnS-ems-I-eKlOO^s] #3:21 ^Ai^Kg. 

tO^lJl, 4^*1) ^5L^H.l-(150)3q- #7] nHJE.5] ^S-f-eKlOO)^ aJJto} ^a]^ 
tl0«»14. 

<is> s>q-sl Bfls-e) S-l-dioHfe cK^]]2] 0)12.2] #*ldn, 113, 115 ^ H7)7> #3]- 
sx^-s-s., #?1 nil2.e| 2.-&dioH #ah€ "11-2.5] #*ldii, 113, 115 ^ 117)2] 
s]^ofl] nj-ej- #71 nflS-Sl^im-i-si (100)2]- AA$\ oils-e) #*Klll, 113, 115 Hfe 117) 
#3] Ajjr<2] ^Al #ol r+ecf. 

<ie> ^^o) #71 pus-e) #^i(ni)3i- #71 ?mt-5idoo)#2] 

ti°lJi, p)lae] #^1(117)2}- #7] Dfls.el ^^^.51(100)^-2] aij:^ ^a]^ t 4<>i 

<17> Aj-7] riflaej ^m*el( 100)2]- #7l z]-z]-2] nflS-elfilrdlO, 130 SEfe 150)2] Aijr 
2] sitfAi^Kg- o|lS.e]£l-2] fl*H ni-e]- cfs^, s>q-s] «*5L2lS.*(ilO)'iMH #71 
z]-z]-2] ofl a. e] #^1(111, 113, 115 117)2] $1*H 43. #312] ^^-aI^ie £|-3tJ-. 

<is> £ 21- tl* #71 o)is.e] ^E^-e] 1002]- z]- nfl.E.e] 2-*^>(110, 130 5 

150) £Efe z]- ^S.e]#^l(lll, 113, 115 5? 117)#2] a^o] ^-g-Al #2] *}o] iff- 
f -?1*H tfwl^lfe HH^i ^(data setup) a1?>-|- q-EHU, t3£ #7l njlae] ^ 
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M-f-a] 1004 A ^12.2] S-l-CllO, 130 ^ 150)# iE^ A °ll2.e|^l (111, 113, 115 ^ 
117)^-4 AlJ:^ ^l^l^ *H iff-g-^-S. <?]3M ^-wlEl^ cflojEl *H(data 

hold)^m# t2^ #7l tl ^ t2S. <?lsM -ffatiHEi IKvalid data 

window)* M-Hl-^tq-. 

<19> ^EflS) d)!^^ A)^Efl o. c£|el7ll^ avtsll ^ls.e]^l(lll, 131, £^ 151^)# 
1*H A >-§-*>^, -^"71 n|l2.el^l(lll, 131, SE^ 151^)2] nils. 

3 ^St-ei (100)2)- ^-7] aVEsfl pfl2.e|^l(in, 131, iE^- 151-f-)^ ajj^ 

<20> 4^ Aj- 7 ] ^^l^-o) ^olfiij. cflolEl ^<a^l^> ^ *SAl^* ^ 

7M?lJl ; ^-7] PilaEl Al^^o] ^cfl §-^"7>^ ^*Rr #71 -B-JL^^^ # 

(valid data window)* 71 ^l^l ojcf. 

<21> P£?V ^7] ^"71 ^i^Al^o] ^o|f c^a} Aj-7] tiV£S)l 

-8-71 dOs.b| 3m«-e|fe tflj^ofl PLL0I14 DLL* A>^-^cf . ojfe. tiV£^l ^slbWI 
-gr^l <g*J=* <S isq-^tl PLLSHr DLLS] ^7)1^ aV^l 

<22> tt)-^ £ *^2] -e-a]^ PLL^IM- DLL4 ^>-8-a°l ^22.21 #*1 3 s^H rc)- 
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<23> £ Sr^\-& -8-71 wv^^ll tiflaal^l ^ #7l *H2.el Siteflt ^1 

<25> £ ^rga] 14|3*4| 4^7)12] #£J«| nflSSI^ll-ol ^Sj-Sj^ Dfl2.el EfS 

»flS.e| *1S*W efl^l^&l 55 S^^* t^I^. 

<29> Aj-7i <ye^s]w.<£] *1<£aR>£- -8-71 *l<8 afloj #^a]s<H1 -§-#*H 2: 
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oo> # 7 1 *l<a*)H-ffe "JHH-I- -8-#*H #7] %*\^sn 

oi> #7l <H ceii^ al^fe ^-71 ^l^H^s] t^j^i -§-<eHH #7l iflael 

SlfBl^El ^5)^ #71 o^efi^ A]Jr-& *1<S*1?H, #71 ^^W^-^ # 
71 ^l^H^Sl f^Aji^l -g-#«H ^7l ^E^elsL^Ei =r^l5)^ #7l ig$ 

<32> ^7flsi avs^i "llael #*l-i-°l #2)-5]fe ^1s.e1 sl^s-S- ^)H*fe °)ls:e) 
»&|^ s.i-4i^, *1<?MH OH^eI ^ t^u^Jf-i- ^ul^c}. #7i at^a!^ 
#?H!3:°ll -g-^*H #7l n)l£2l 2.1-^-8: 4i«]sRr ai-^ajAl^l- #71 *l 

£*)H 31*1^3^ ^-71 WlS.el £1-1-21 zJ-zHl #^£)^ US^iL ^^sH-S-^e] 

<33> #71 #71 ±X$2) *l<a^m-§r I^S. *>*1 oflS.elS.l-i- 

*>ir 1^121, #71 ^2] Xl^Al^ ^ #71 ofl £.51 £.!•-§- ^SH^ *)1 2 

AlXOlcf. 

<34> #71 #^Ul3l«-^ #71 £.1-^^1^-51 -i^AlJrofl -§-#T5H ^ 1^4! Si, ^Y" 

<HJ=5)li A}^ ^ 7l<yTHlolEll- ^l'gAl^ #7l ti]:£.^ o)lS.^#^S. t^M, #71 # 
^Hl3Jl-?-Sl ^l^Al^ #7l *1<3*1M 31*1^0] #^^1^1 -§-<eHH 

<35> #71 n|)2.el ?!l|e^ #71 *1<3*)H ell^liE^ ^ejAjJrofl -g-^><^ ^l^Al^T- 
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<36> Aj. 7 ] i^B^Jf^ xl^^<H^- ( ^t^^, ^^li t^t^Jf « C-flolEl 

#^HlSl«.l. ^til^-Cf. #71 ^<a^O^ *1<S ^]6]^7liEl2] #34131 ^ 

^ ^l^Al^ ^^*>^, Aj- 7l ^f^tH^^fe Aj. 7 ] 

<37> AJ-7] O^efl^ ^t^Jf^ Aj.7] *l<3*|HJjLo} t^AjJrofl -g-#*H Ml^^J- 

<38> Aj-7l CflolE^ ^ejH^^ Aj-71 *1 «. -fr^AjJrofl -g-^H ?1 <£] C-fl o] ^ # 

<39> Aj-71 ^B^"^ *l<?MH-f ^ 3HE-) ^H^l- ^tij^rf. Aj- 7 1 *1 <?MH JjL 

<40> Aj-7] 7l**W)# iH3*}7l lH-S "flS-El A1j£S8£- Aj- 7l 

* Si* 7l#34*fl» ^*>7l fl* ^-S^l d)]S.^ #*lSf nflS.^ ^ES^S. ^ 

<41> Aj-7] ^Sl* ^^^Ml* ^5>7l Aj-7] ^-2-3 Slf5|1 2l«H *fl°l 

3fe «H| 2.21^*1 3. ^3^131^ ^l^l^M: 2^*Rr #7] H5L 
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e) ?i2=.|. e | S ..HEi 7)<&7]}ol ^Ji» ^ai*>J1 al^fe #71], Aj- 7 | ^l^H^Ji 

<42> Aj- 7 1 14| 7l£33fM]* ^*>7l ^7fl2l HV£*fl ^5-3 ^1S 6 1 # 

£. g ^| lAl^ofl -g-^H ^3 ^l^Al^ -g^SHr #7)1 ^ *l<g A] Aj- 

71 wvs^i] Dfls.e) #^ai^^ *i<g s^*Hr ?J°H}. 

<43> Aj- 7 ) ^<gAl^V i^wj-^^r Aj-7] £ A] Aj- 7 j uy^] Aj- 

71 SSl-elS <a^Slfe Al^ *l<g 2:€*Rr 3 ^lt^. 

<44> Aj. 7 ] tj_j|^ 7 j^^3|.^ ^-Ajsl-7] fl*H. ^7l)Sl tiVE*ll ifla.H? ^1 # 

°§ Al^ a^fe AJ.7) AflgjJ ^ l-ilH]^ 7l#^^l« 

<45> ^3). £ M^o} ^-aJ-Aj-oJ o]$ ^ £ AjAlojl o}*H iH^fe ^3* 

5=^1 7l7fl^ ifl-g-* |S5}oio^i #1%. 
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<46> el*}, %3tf± #a:«H n}^z\^ ^A] oflS. a^^-o.^.^ ^. 

3" 5L£°fi W, ^°J^ ^-2:^-^ ^-U^ ^11<9# 

<47> 2 3£r ^^ Al ^o)l trfE p)l2.el Ali^* q-Ej-t)!^ 2.^0]^. £ 3# # 

n]ls.el HS-l-dlO, 130 ^ 150)-§- i^tt^. 
<48> Aj-7i ^ 7 fls] D))2.e] Sl-l-dlO, 130 S 150) ^7flsl Dflse] *J-*l(lll, 

113, 115 ^ 117 ^ U^iL ^#^1 (serial presence detect; °1# SPDa)- tb4, 
220A, 220B 220C)» iU-fH}. 

<49> ^. cfl , s>q-s] < a^^^.^^-^l(220A)^- ^la-elai-diOofl zh^s; 

"11 £.#*!( Ill, 113, 115, ^ 117)S] ^l^iL* #7] SPD(220AH*r ^l£.e) <?] 

E^ol^ >?§7flAH] s.^ Sl-dlO)^ z)- ^2.3 (111, 113, 115, ^ 117H1 

<5o> uflae]Ai^^o] ±7l^)-Ai z|- p(|s.el 2.1- (no, 130 §i 150)^1 tfl^ ^iLfe 

»1i(serial bus)* f-*fl #71 SPD(220A, 220B SE^- 220C)S.-¥-El aife] (100)3. a. 
ifl^t)-. nJ-eM Aj. 7 ] ^Es. e -l(ioo)fe- n||S.e| Hli-S-S] aJ-71 Dflse] 2.1-(110, 130 ^ 
150)1- g -8-71 ^lael^ldii, 131, 151 f-)^ 3*1* ^ S14. 

<si> 2 4-^ -g- t^^ <y ajahhi 4t D)is.e] looi- M-^tflfe £^c]tq-. £ 

41- t^^, -*7l bO£E) fies-ajdoo)^ xl<g^)l^ efl*liE|(400), #^^-¥-(410) 
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g £1-^^-^(430)* ^11*4. 
<52> Jjj-y] x]<£x\}o] m)7]^z\(400)^ S. 3°)1 ^-7} ol|:E.eJ 2.1-a-(110, 130 ^ 

150)2] z]-zH #S|-£|fe I^^JiL ^^-^11-(SPD1, SPD2 ^ SPDn)S.^-E^ ^Tfl^H uj- 

^"a^i^^^CDSP)* ^^-cf. 

<53> ^-71 S-l- -<d^-?-(430)^ #^S(CLK)<H] -g-'iHM #7l ^5.5] (110, 130 

£ 150)^°1H Jfjg^l ^llS-el SL1-(110, 130 SE^r 150)* S-lr^d^^UKMODSl 
SE^ M0DS2)* #^*bcf. 

<54> #71 #3^:nl-?-(410)Tr #71 #^^lX(MODSl SE^r M0DS2)<=fl -§-#3} 

^ ^ ^^^lx(COMI), vflJf- ^ = -tlS(ADDI) ^ 7l<y3HHi(DATI)«- *l£*l?j # 
7] n|lae|ai-*(110, 130 150)5. t^sH, ^7] #^21^(410)21 ^i<a 

*l<a*iH 31*1^ (400)^1 #^^]s:<Hl ##*H 2^4. 

<55> #71 #^ ^-(410)^ *1<S*)1 0^(417), a] 3] ^-(411), o]e^a 

^3J)^-(413) ^ dMtH #e]»1 sl-!f(415)-i- ^-altbcf. 

<56> #7l *l£*l|<H-¥-(4i7)fe %y] *1<S *)H 31*1^1 (400)^ S #7i 24] 

Jl(M0DS2)# ^JSH ^3 ^l^l^-g- -S^H, #7l ^3*3*1 *!•¥•( 411)fe ^-71 
^^^ol«.(417)2] * #71 S#>a«i^l^(MODSl)<Hl -S-'a-SW ^ ^^liE. 

(comd* *i<s*i?m. 

<57> #7] cHc^^^^^jj! tL( 413 ) fe # 7 | *l<£*|H«.(417)o] ^BjAlJr * #7] E.f- 

^^(MODSlH -§-<eHH Ml-?- <HS.511^^(ADDI)» ^l^i^l tlcf. . 
<58> #71 *H°13 #3*13)^(415)^ #7l x]#*\]°]^(417)e) g #7l 
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S^JKMODSlH -§-#«H 7]^cflolE|(DATI)* *l<S*l?m.. 
<59> £ 4» ^SSr'S, #7l iflSLBl ^es-^doo)^ <a^Hl^^.(420)» c-1 ^Hl«M, 

^7} <g 3«W-¥-(420)fe #7l *1<S*)H 511^1^51(400)21 #3<il3-°11 "S^SM *1<3*1# 

o] S^jn. iflS.Bl #*1«-(111 xfl^l 157)3.^ ^Slfe -Sj-tdHEKread 

data)* *13a]2| tfl^S. #3*4. 
<60> #71 <y^«l3)-?-(420)^ ^l<a^lH : ¥-(421) S "?] 3 «1 3*1^ (423)* S^tH^. 

#71 ^l<a^H-?-(421)fe -a^oll- ^IJI(EN) ^ ^"71 ^l^^lolefl^liEl (400)^1 #^3l 

°11 -§-^*W ^21 ^l^Al^ ^SM, #71 CflolBl <y^B]3l^- (423)^ -8-71 *l<S*fl 

^-^-(421)21 f ^J^l -g-^SH -8-7) tiV£3l "H-S-HI^II- (111 vfl^l 157)3.-»M ^ 

<6i> gigd] £ 3-g- %2ii5}a) #71 nllael^Klll 157)*ol #z}-^ #7l 

nil 3. 3 S-t-dlO, 130 ^ 150) ©1 87fl 71-^ §M ^*4. 

< 62 > £ 33. ^-a^, #71 riOael ^E§el(i00)2l zfzj-sj ^l^^H 31*1^1=1 (400)^ 
-8-71 pflaelAli^al S7l^-AH1 Studio, 130 3=fc 150)21 #7l SPD(220A, 

220B, SEfe 220C) St* ^M*^, (Basic Input/Output System; BI0SH*l A 

a*(110, 130 SEfe 150)°11 tfl*M ^HM -tl^2l -Sp^l ^ ^ ^7flA|-«jf 
(specification) oil ^ ^^tb ^*4. 

<63> c-]Hb1 71 "3 (write data)2l ^-f, #7l nfla.^ SSf-el (100)S Jf-Ei 7># 

8^*fl *HS.2j S.l-(150)2l nflael #^1(151 157)1- *jejSHr ocelli (MOD) 7} # 

71 H.4<g«jJH430W < a^ols)^, -8-71 S.^^(430)£- (CLK)-=»fl -g-^-SH 
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#7l 8^^ S.*( 150)3 #71 nil Sel #*1(151, 153, 155 JE^ 157)* ^d^*>^ 2.1^ 
-tlJl'?] *)1 l^S(MODSl)^- #^tb^. #71 ^1 l-^s. (MODSlH #7l 
xl<3*)HJf(417)^r «-^s|-£|^l #fetK 4eH ^ ^^JUCOMI), Ml-f- oij=efliA)^. 
(ADDI) ^ 71^c11o1eKDATI) *1<3& 0 1 #7l Jf^sl ^1^51^1(151, 153, 155 SEfe 157) 

<64> zieiq- #7l rifls-Bj ss#e|(ioo)s-¥-Ej 7># 7}*M Six? ^^fl ^l-S-e) a* 
(110)3 ^Hel^Klll, 113, 115 Stt 117)* ^*Hr <HSefli(M0D)7l- #7l fi.*4i 
«W430)<1 "833^, #7l 2.*-a«W430)£ #^JL(CLK)<H1 -g-^H -SM 
£#(110)21 #7l nfl2.3l Jg-^l ((111, 113, 115 SE-b 117)* ^^Hr 3.1-41 «Q 41 3L«?1 *fl 
2^15:(M0DS2)-S- *^«-tK ol^-o #71 *H l^lJKMODSl)^ *^a*-£|*l 

<65> nJ-Ej-^ #71 ^l^^H-¥-(417)^ #71 >H 24UUM0DS2) % #7l *1<3*)H 31*1^1 

(400H ^^<H5afe ^-71 ^l<a»H^^.oil -g-#*H ^3 *1°1a1£* ^^tt4. #71 

^I^aI^ #71 ^^^^.^##^1(SPD)<H1 ?H S1*H SiLS. 

zl-zi-ei #7l ^lael #^1?V 5E-b nfl^s] Etm ^fHskew)i4 ^1J:^1^31 s>* al^a}- 

*Rr St<»lc|.. #71 XI^Al^Kg: #71 ^ ^ # 3 «1 3 "'f (411), #7] Oj£z|i ^ 

«H^-¥-(413) ^ #71 cflolEl#^als)^-(415)Sl XI^AltH] #-g-^. 
<66> nj.^ #71 vfl^- ^^^l^(COMI), vflJ?- olS5)l^J:(ADDI) ^ 7] 31 «1 3 (DATI) 

tt ^l^Al^iJV* *)o|£H #71 nflS.31 #*1(111 vfl^l 157)3. #3^. 

ifl*l 7#*fl nll2.el £1-21 ^igsfl TflS-e) S-l-i- ^ejsfe §^ -§-<ys}c}-. 

<67> ^ #7l #^Bl3il ^-(410)^1 ^-&( turn-on) aRV^- #71 n(|£.el JZ.*?>- 

(110, 130 150) SE^ #7l nfl:E.e|#*l (111 ifl*l 157)#3 Aj^o] ^l^Al^jq. ^ 
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(skew)* ^sJ-^W. 

<68> $)o]b\ =-#(read data)3 #7l ^2.e) *U=*eKl0O)3.JMl 7># £3*1 

8^^ °ilS.E) S. #(150)3 nQ S.3J #*1(151, 153, 155 157)°fl *\}o]z\s. 

#71 Tfls.^ sm*EHioo)3. -^#*Rr ^1^8i 0 l #7i "lis. 

e) S£*ei(i00)SJ?-Ei 7># 7W 0 1 5Slfe 3^*1] «fls.^5Ll-(iio)^l "H£.el#*l(iii, 
113, 115 £fe 117)3 cfloiE^ 7># $2l5flfe 8^*1) ^ls-s) 2.1-(150)3 nflael^l 
(151, 153, 155 SE^ 157)31 cflolE|7> #7l ^£.5} ^E^BjUOOW S^Vfe A l#-§- ?1 
§iS s| ^(420)3 ^I'gAl^-i- 

< 69 > £ 5fe 1^3 <jj n}-§. iflael #*1«- i+nhflfc 5.^014. H 5# # 

sh>^, #7l #*l(m)-gr *1<3*1H 31*1^(500), «B3»H*l-¥-(5i<» iflS-Bj 

€ cH 5)1 °1 (520)S. ^#€4. #7] *l<a*)H 31*1^3(500)^ #7l DUSel^ES-^doo) 

3.^3 *1S ^H^i(DS)# ^tb^. 
<?o> #7] *1<8^W 31*1^3(500)^ #71 *l£*IM3jJi(DS)* ^r4l*M ^5.3 ai^ 

<7i> #71 <g^al3Ei^-(510)^r #71 ofl.E.3 SEs.eKi00)S.-?-El <g$ ^IS(COM), <Hs.5)l 
i ^lS(ADD)^ 7l<acflolEi(DAT)» ^^M, #7l ^S^*)^ (510)3 *1£ 

aRK£- #71 *1<S ^o] ^ (500)3 #^^ls<Hl -g-#*H S^€3-. 

<72> ^-71 ^^«lSl^-(510)^ ^^<a^Hl^^-(511), <H^Bfli Hi Si ^-(513), 3H3 

<333 3)Jf(5i5) ^ *l£*IM-¥-(5i7)* #7l *13*°W5i7)fe 

(EN) S #71 *|°4aW 31*1^3 (500W ^€ #7l ^l-a^H^iL^l -g-^H ^3 
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<73> #7l -f(511)£r *1 <£ 4 O) ^-(517)^ -g-tfSH 7] «9 

cflolEKDAT)* #7] ^|«Al?>^-# ^l^A]^ alsWrH, >S"7l <H = Efli 31^.(513) 
^-71 *]<3*iH^(517)^ t^-tl^l -§-^-sH -8-71 <H = ^|i (ADD)» -8-71 *1<S 

< 74 > A o v 7l ^333 i^JHsiDfe ^. 7 ] ^<a^n<H^(5i7)sl t^^!l°i] 

<75> ^-7] ^12.^ #31(111 ifl^l 157)^3} cOolEj 7l (write data)^ -g^^M- ^c] ^ 
#7] °Hs.e) 3S*a|(10(»3.-¥-B| 7 r # ^ H^l^Ai^-i- £^ ^lS-e] #*1(157) 
» 7]&o.3. uH*| DflSe) ^1(111, 113,115)»°fl tflsM *1<3a1?M £ ^ 

<76> ^-71 ^2.2} aif^( 100)3.^- El 'fiel&Tr iflS-Bj^Ml (157)3. 1^1 o] ^ 7l ^ ^ 

^S.^^l(lll)S. t-)io]ei# 7]<QQr 3-9-41^ #7l <g3ifl*|Sj H^^Al^ ^<H*l 

4. 

<77> tfloi^ read data) 2] Tj-fo)]^. #7] nfls.^ ^1(157)^^1 #71 nflS-Sl 

*ej (100)3. dH^l- ^5 r 2.3. #7] S3.t-s|<100)°1M ^"3^1^ 

a^*4. -£ 4°1H -i^5>S^°l ^7l #7l nflSLBl «3.#Bl(100)*IM 7> 

# $2] SZfe ^s.el^)(i57)« 7l§o.s 
< 78 > s. 6£ f^sl 7l#( a )3r -& ^ ^^°il(b)» *|*$ *\}S-Z) -frJL 
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*]3L*fc eWS ^ololzL^olcf. E &<>] ( a )^ ^sfls] 7l#ofl 
Al^-Sl *M3. *-fl*Rr ols.?l«: -B-SL ol e.^ ^ #4,1- q-^iflfe £. 

<79> tl£ ^l^l^ s>o]sf cflolE^ 31 <S (data setup) *H 

M-Bt-tflt^, t 3Sr ^l^l^ *H4 ifl-f-O-S. dl^E-l l-5L(data setup)*H ^l^lfe 
q-Ei-ifl^, t2-& ti £ t3S ^€ -fl-JL dH^* 

<80> 5E 62] (b)-fe -gr ^ofl -R-JL°lEi q-Ej-iflfe- J£^°ll}. t l'£r ^l^l^S} 

S>olaf 3Mb] 31 <g (data setup)*H M-eHM , t3'£r 

X\&si\ x}o]<q. i#^-o. s ejioiEi *5L(data setupMH M-eWH , t2' 

-g- ti' ^ t3's. ?1«H -n-s. iflol^l^-g- M-e^t}. 

<81> H 6 (b)TT tl' 95 t3'7> ^-ifcHl-SS, f^HflS] 

<82> £. 4» 4^711^ ^lS-^l ^1(111 i-fl*l 157) S°l #^51^ ^S. 

el s.f-(no, 130 150)3. #33^ SS*el(ioo)ai *l<£*m-a- 

<83> # 7 l Tflaeiai-i-dio, 130 ^ 150) z*zW (SPDi 

SPD2 SEfe SPDn)S-¥-El #7] z^S] 2.-&U10, 130 ^ 150)2] -Mt^HHI of-E- 

*1<S*)H^:&(DSP)1- *MiaH *iW=K 
<84> tq.^.6U #^aijkclk)^1 -8-7} nflse] s.t-«-(no, 130 £ 150)* ^d^*> 

34-18 



1020000050164 2000/11/2 

2.#^d^^l3:(M0DSl S£^r M0DS2)» #^5>i, <$7] *1 <a *H <H 3 M. ^ *)] 

UlSKSPDlH -S-^-sM ±.^3] *1<3*1*M- -g^c]-. #7] 2-1-^1^^1 S. (M0DS1 SEfe 
M0DS2)^r ^"71 *1<3*1*M- €-2.5. *W *i):EelH.«-(150)^ ^*Hr 31 1^1 

Jl(MODSl) ^ #7l i^S) *l<3*12-§- ^jS.s. sr>^ «llS^ai-(110, 130 * ^i^*>^ *ll 
2^1S(M0DS2)# 

<85> nalJl #7l ^l^Al^s ^. 7l uy^] D)l2.5l^l(lll xfl^l 157)#*lS 

*l<g s^c}-. # 7 j 4lJ> , ocelli: aij: ^ 7l<y 

31 ol^* JE^4. 

<86> ^7l ^o|Al?J- ^^-g- ^l^Al^a ^- 7 ] tiV^^ ^ ( m 

<87> £ 51- %2iZ}o$ ^6)1 n]-= Dlls.el ^es-ej (lOO)ofl £|«H ^lcHs)^ aVjESJl 

^02.5] #*1(111 ^fl*l 157)3. ^33^ ^3^2^ xl^A]^ fj-^ol # cl 

<88> ^ aj-71 Tfls-el Sl t e)( 100)5.-?- El *l<a*)H ^iLCDS)* ^*\*}JL ^^t\-. 

^l^l^-f- BV£«fl Bfls.e| #*13. <833fe- <QJ:sl s^tb4. -S-71 

<89> of-eM tfls.e|#*l afe- ifls-el ^Ht-e-li_)H *1?U]*M: ^1^ ^HelH^Bl-I- 
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«-*H*M, £ 71 # 7}Q o]s.^ tp^ig- ^ g -g.-^. 

4 c^] 7 > 7>^>4^ ^-g- O]^ ^o]cf. U}^, -g^S] #3$. 7l#^ II 

^2] ^Al#£] sMfi)- iff-* ^i^tb^. 

*}*\ tfl itlS(point-to-point)^*^- OH^* "?]#^^ 



34-20 



1020000050164 2000/11/2 
1] 

nils. el ?iEfe|i s]§H ^Hsl^ "flHel sa°H. 

#7l nflael SlfBl^Ei *l<g ^^^±11- ^41 *H *WHr ^l^H 31 

2] 

*n i*<h flow, #7i "a^Hi^fe, 

#7l ^l^H-'fo} #^ai^oii -g-#*M #7l <>)^efli 4JJ:» xl^l^ltr o^ell 

#71 ^^h-^ #^^1^1 -§-#*h #7i ^ -a^* ^is3Ai?ife 
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3] 

^■71 xfls.el zj-zw <&&%n al##ai«-3.J?-El *3t11^H ^ 

€■ *l<3*iH^iL«- *1<3*1H efl^liE-l: ^ 

#71 H.*^d^^-si -i-^-eH Ml^ ^4]J-, tfl-?- ^ = efli 4\3L ^ 71 

#7] m^tf^e] *l<3*R>ol #7] 3l*l^sl #^3>°]1 -g-^><^ 2: 

33*=- 3* ^3.2.3. *m ^S.^ SMI-el. 
[^T 1 * 4] 

-#7] *l<a*l]<H efl^liE^ #^^]3l<Hl -g^sM X]<3.A]Q°} 2iQ5]51 ^7] #S.$\ 

TfljiLBl #*1s.-¥-e1 ^s)^ til old* #3*Rr -a^*!** 3 T 1 

I^T 1 * 5] 
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[^T 1 * 6] 

^ 5*<H 5a°H. #7l #3*1*1 -"Mr, 

#71 *\)°) 3]*]^ 2] 5? #7l *H 241x1- ^#*M i^S) *1°U1 

^sRr ^i<a^H^; 

#7l ^l^HJfS) g #7l *l] Hl31<>)] -§-#SM ^^Al^l- ^1^^171^ 

rg^ t^al^ ; 

#7l ^l^H^si -fr^^ls. ^ #7l *[| iais^ii -g-^sM <H^2lli^l^# *1<S 

#71 ^l^^lH^-21 ^n*\5L % #71 Z\) l#S_o\] -g-#*M 71-acllolEll- ^^^71 
*H 4t1 floW, #7l ^^-"Hr, 

#7i ^i^^h^^^^si #^^is<hi -i-^-sH i^si *i<s*m* -s^sfe *i<s 

#7l ^^^H-¥-2l #^^lS<Hl #7l #51*11 ^SLEl #*lS-¥-El 
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8] 

<H^J±» *WRr im^iL ^#^1* -^-a]^^, 
» *WRr *1<S*11<H 31*1^1 5 

ocelli ^ 7l^t-floiEl-B- *1<2a]^ ^-71 ^sle^Is. #3sRr #3*1*1 

9] 

[^Jt 1 * 10] 

-8-7] *l<a*lH-?-si #^Ai^ofl -g-^an #71 °)]s.e] ^slfe 
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111 

*)] 8*^1 Sa^i, #7l -frsjulsl^, 

-8-71 ^l^H^ ^ *11 ms.<% ^ = efliAis# ^l^Ai?]^ 

[^t 1 * 12] 

*ll 8*J-^1 sa*H-H , #71 *je«H "flS-el^lt- zj-zjvfr, 

#71 x>fls.e| ?H1^£^ *l<g 2fl<H3m» ^Ai5><^ *1<3*1H efl^i 

3; 

^•71 <Q%Vi\ 5)^-21 ^l^Al^-ol ^-71 *1<3 2)1<>1 31*1^5] #^^1^1 -g-^-sH 2: 
^-3.2.S *m "IIS. 2] Al^q. 
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[^t 1 * 13] 

14] 

(b) -8-71 ^l^^^Ji^ -S-^H =£33 ^i^ai^ #31; 

(c) -8-71 ^Ai^ovs ^. 7l ^2.^ ^ s <a^s)t aj^o} xi<gAi 

15] 

34-26 



1020000050164 2000/11/2 
16] 

(a) #7i oiis.2i2.i-s n^Hi im^^^ii-s.^ #?i 

cfl2.e] h.*si ^*fl*HH "4€- *|?J*W3ls.* *1#sHr #31; 

(b) #7l nflse} £1-1-* *]s)*Rr s.-fi-a«l41:£:* #3*Rr 

#31; 

(c) #7i *i#€ ^<a^H^a. *n i^i^i -§-#*n ^3 *i9jAi*>-a- *wi- 

#31 ^ 

(d) #71 *i<a*m#^ #7i H>i^i ^iisLEi #*is. t^^m #^#.:m *]<3 ^ 

17] 

*n 16^1 5a°H, #71 xioiAi^ a^^. 

#71 A] #71 «V£Sfl oflS.e) #^lS-?-E-l #7l 3lf^ ^£1 

<jisq *l°i *1*M- ^^Hr #311- 3 ^tiism 3-^ sfe *1S*1*!: 2^ 

ire. 

18] 

*H 16*^1 5fl°H. #71 #^#J1^ Ajjr, ^ = 412. ^ 7l<30llolEi°1 
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13 T 1 * 19] 

*ll 16*41 floH, #?1 S-l-a^^lSfe, 

#7i ±^s\ x]<&x\&$ §M ^ tiOJE.3is.-i-* *WRr ^ l-ai. 35 

#7l =£^2} X|oUl?j;* fAS BflSLalJiLl-a- ^ajsKr *ll 2413:3. ^#5^ 

20] 

cH^H^l a}5L^ ^3 #*l*ol ^Sj^ "HS-Sl JE.**3|- #7l »i|JE.e1 JSL*** 

(a) #71 iflJE.slJ2.l-* zfrZH ^^^##511-3.^ #71 zj-z^ 
nfljE.el jz*<s) -StIWJH *i<g*)M3iJi* 4*41 *H "3:31; 

(b) *^3:ofl -fr^SH #71 nHJE.el JZ.*** a}e»s}^ JS.#^i^AlXl- #3*Rr 

#31; 

(c) #71 *l<S*iH^Ji 55 *ll l-tlil *#*M ±^s] *| 03*12-* ^aj. 
^ #31; 

(d) #71 ^Al^nJ-g- #71 ^l^^H^Jil- #71 WVJE^I "flS-El #*13 *3*Hr 

#31; 

(e) #71 ^lJ2.el 3 Js.* 3 3.^-3 #71 x}<$7]}°] ^JjL# ^*1-ji ^l#«}fe #3); 

(f) #71 *1#^ *l<£*lH^Ji°ll *#*M X|?Ja1?]:* -g^sHr r^Tfl; 

(g) #71 ^l^Al^* #71 WVJ£^1 uflJZ.e] #*13. ^^Slfe ^]Jl£l *1<£ 
*1#* a«*H=- 3* J1JL S}^ ^^a]^- 

34-28 



1020000050164 2000/11/2 
I^t 1 * 21] 

^ Sfe *1<3*R> 
I^t 1 * 22] 

«a33fe- 41x3 *l<a Al^-a- ^-Tfll- d] ^al*Kr 4*3 0.3. ^l^^l 

13^8" 23] 

XI 20^1 9X°]*), #7] S-^BjAi^^, 

#71 £33 *l<?}Al2-i- *W f)lJ2.elS.l-§: ^SRr XI l^ls * 

#7l £33 1^.5. *>fe Dfls.^s.-i-^ Aj«}§>^ »| 24I£S 
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